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Abstract. In order to implement a regional plan of measures against ovine and goats mastitis, a study has been 
done regarding the number of somatic cells from bulk milk of sheep and goat flocks in BistriŃa Năsăud County. 
We analyzed samples of mixture milk (evening and morning) from 105 sheep flocks and 110 goat flocks. Based 
on monthly analyses, programmed between March and August 2007, we examined a total number of 618 sheep 
and 642 goats. The average of somatic cells from bulk milk was of 1,023,000 cells/ml in sheep and 1,344,830 
cells/ml in goats, which represent increased values compared to the majority of other studies. 
The dynamic of somatic cells number from bulk milk was analyzed on four classes: < 500,000 cells/ml, 
between 500,000 and 1,000,000 cells/ml, between 1,000,000 and 1,500,000 cells/ml, > 2,000,000 and in relation 
with the percent of primipara, old animals in late lactation, period and repartition of births. 
The results regarding the distribution of cell classes in ovine and goat milking flocks were visibly 
different to other studies. In flocks with increased average of somatic cells (more than 750,000 cells/ml in sheep 
and greater than 1,000,000 cells/ml in goats) the percentage of animals diagnosed with intramammary infections 
through somatic cells counting and individual bacteriological exam was of 79.37% in sheep and 70.21% in goats. 
 
INTRODUCTION 
 
Control programs for mastitis in ovine and goat flocks in BistriŃa Năsăud County are 
very confined or even inexistent in some parts. Subclinical mastitis, responsible of 
economical loses probably in a greater extent than clinical mastitis, are totally ignored by 
breeders. Different studies show that somatic cells from bulk milk offer an image on 
mammary gland health status in ovine and goats from the respective flocks. At herd level, the 
number of somatic cells from bulk milk allows the establishment of an epidemiological 
diagnoses indispensable for the appliance of a plan for the control of mastitis (1, 2). The 
number of somatic cells from bulk milk can be positively correlated with the proportion of 
intramammary infections, if we take into account the factors producing these changes (1, 2, 
6).  
Somatic cells number from bulk milk of sheep and goats is frequently used by milk 
processers (it is not compulsory according to the law) as a paying criteria for the producers. 
This parameter is almost unknown to the breeders in BistriŃa Năsăud County and for the 
processers is not a paying criterion. Nowadays there is no legislation in the European 
Community regarding to the number of somatic cells from sheep and goat milk. In the USA 
there is a legal limit for the somatic cells number in sheep milk of 750,000 cells/ml, and of 
1,000,000 cells/ml from goat milk. It is very difficult for the breeders to respect these limits 
(4). 
 340 
At the moment the rules of presumptive diagnostic for mammary infections are quite 
limited. The efforts focus on analyzing synthetic criteria of somatic cells from bulk milk 
(arithmetical and or geometrical annual average). 
 
MATHERIAL AND METHODS 
 
In order to have as much samples as possible for our investigation, we determined the 
number of somatic cells from bulk milk from 105 ovine flocks and 110 goat flocks from 
Bistrita Nasaud County. All the owners wished to sign an agreement through the Association 
of Ovine Breeders. In the period march-august 2007 we collected 618 samples of common 
milk from sheep and 642 from goats. We processed the samples statistically by the 
arithmetical and geometrical mean of somatic cells.  
From the flocks with a high geometrical mean of the somatic cells (> 750,000 cells/ml 
in sheep and > 1,000,000 cells/ml in goats) and with somatic cells in individual milk > 
750,000 cells/ml, we also collected samples for the diagnosis through bacteriological exam 
from 126 sheep and 94 goats. Results of bacteriological exam were related to those obtained 
in somatic cell count from collection milk.  
Both from the samples collected through the mixing of evening with morning milk 
and from the samples collected individually, the number of somatic cells was established 
through the rapid fluoro opto electronic method ISO 13366-3/2001. Isolation and 
identification of bacterial species involved in mammary gland infections was accomplished 
using the following methods: O.I.E. 1.4 SR ISO 688-1/A1/2005, for the genus Staphilococcus 
and Micrococcus;  OIE 1.24 for the genus Streptococcus spp;  SR EN ISO 7932/2005, for 
Bacillus cereus; SR ISO 16649-2/2002, for Escherichia coli; SR ISO21528-2/2004, for 
Enterobacteriaceae. Species from the genus Corynebacterium and Arcanobacterium were 
isolated on sheep blood agar in CO2 atmosphere and confirmed through biochemical tests. We 
took into account only the cultures in which we found one or two types of colonies of which 
one predominant. 
Sample analysis took place at the State Sanitary Veterinarian Laboratory and for Food 
Safety BistriŃa.  
The results were divided in 500,000 cells/ml classes, respectively: < 500,000 cells/ml, 
between 500,000 and 1,000,000 cells/ml, between 1,000,000 and 1,500,000 cells/ml, > 
200,000 cells/ml. the dynamic of somatic cells number from bulk milk was analyzed on cell 
classes and in relation with the percent of primipara animals, the percent of old animals and in 
late lactation, the period and repartition of births. 
 
RESULTS AND DISCUSIONS 
 
On the ensemble of the samples the arithmetical mean was of 1,127,000 cells/ml in 
sheep flocks and 1,403,333 cells/ml in goat flocks, and the geometrical mean of 1,023,000 
cells/ml in sheep and 1,344,830 cells/ml in goats. These values had a constantly increasing 
moderate monthly fluctuation. The lowest mean, both in sheep and goat, was in March and 
the highest in August. Geometrical mean of somatic cells from bulk milk in the studied sheep 
flocks (table 1) and goat flocks (table 2) was increased when compared to other studies (1, 5). 
A study by Bergonier et al. (2003), on more flocks of ovine and goats from France, Spain and 
Italy reported that the geometrical mean of the number of somatic cells in bulk milk had 
values between 477,000 and 863,000 cells/ml in sheep and 1,148,000 and 1,575,000 in goats, 
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with values in Sardinia of 1,509,000 in sheep and 1,575,000 in goats. The values obtained in 
our study are similar to those from Sardinia. 
 
Table 1 
Results of somatic cells count from bulk milk from samples of 105 sheep flocks. 
Sampling period Samples number Arithmetical mean Geometrical mean 
March 105 1,008,000 914,000 
April 103 1,164,000 1,007,000 
May 99 1,148,000 1,041,000 
June 104 1,135,000 1,025,000 
July 105 1,118,000 1,033,000 
August 102 1,189,000 1,118,000 
Total 618 1,127,000 1,023,000 
             
Table 2 
Results of somatic cells count from bulk milk from samples of 110 goat flocks. 
Sampling period Samples number Arithmetical mean Geometrical mean 
March 108 1,165,000 1,185,000 
April 110 1,285,000 1,367,000 
May 109 1,524,000 1,346,000 
June 110 1,376,000 1,311,000 
July 107 1,487,000 1,388,000 
August 98 1,583,000 1,472,000 
Total 642 1,403,333 1,344,830 
 
Taking into account the above mentioned aspects we considered that in the examined 
ovine and goat flocks mammary infections are present. Results of the bacteriological exam, 
presented in table 3, confirmed this fact. The percent of animals (which had somatic cells in 
the individually collected milk > 750,000 cells/ml) diagnosed with intramammary infections 
was of 79.37% in sheep and 70.21% in goats. 
 
Table 3 
Results of bacteriological exam performed at the end of the lactation period depending on the cellular profile. 
Lack of 
germs 
Stapfilococi 
non aureus 
Staphylococcus 
aureus 
Other 
germs Total 
Species 
No. % No. % No. % No. % No. % 
Ovine 26 20.63 69 54.75 12 9.52 19 15.08 126 99.98 
Goats 28 29.76 53 56.38 7 7.44 6 6.38 94 99.96 
 
The mammary gland was infected with Staphilococci non aureus in 54.75% from the 
sheep, with Staphylococcus aureus in 9.52% from the sheep, with other germs in 15.08% 
sheep. In goats the infections were with Staphilococci non aureus in 56.38% animals, 
Staphylococcus aureus in 7.44% and with other germs in 6.38% from the animals. 
Values distribution in cell classes of 500,000 cells/ml (picture 1) shows that somatic 
cells from bulk milk were of: > 2,000,000 cells/ml in 5.6% of goat samples and 0.8% of ovine 
samples; between 1,500,000 and 2,000,000 cells/ml in 17% of goat samples and 12.2% of 
ovine samples; between 1,000,000 and 1,500,000 cells/ml in 32.4% from the samples in goats 
and 18.3% from the samples in sheep; between 500,000 and 1,000,000 cells/ml in 28.6% from 
the samples in goats and 45.6% from the samples in sheep; < 500,000 cells/ml in 16.4% from 
the samples in goats and 23.1% from the samples in sheep. 
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Picture 1. Distribution of results regarding the number of somatic cells from bulk milk in sheep and goats on 
clases of 500,000 cells/ml. 
  
Depending on the number and evolution of somatic cells from bulk milk, there are 
four groups corresponding to the infectious status of the mammary gland: healthy, infected 
with minor pathogens, infected with major pathogens and undetermined status. Based on the 
results from the bacteriological exam and the number of somatic cells individually 
determined, we tried to establish the relative proportion of these groups, of each class 
according to the number of somatic cells from bulk milk. 
According to the data presented in picture 2, we estimate that if the geometrical mean 
of somatic cells from bulk milk is lower than 500,000 cells/ml, over 75% of the goats and 
69% of the sheep could be considered to have a healthy mammary gland, approximately 6-
11% present infections with minor pathogens and 2% with major pathogens, and the 
difference with undetermined status. In a geometrical mean greater than 2,000,000 cells/ml, 
over 50% of the goats and 55% of the sheep have an infected mammary gland with minor 
pathogens while 15% have an infection with major pathogens. 
De Cremoux (3) estimates that in a goat flock with a geometrical annual mean of 
somatic cells from bulk milk between 1,000,000 and 1,250,000 cells/ml (the preponderant 
class in goats), 52.0 ± 6.3% of the goats are possibly heathy, 34.5% ± 6.6% are possibly 
infected with minor pathogens and 8.1% ± 1.9% are possibly infected with major pathogens. 
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Picture 2. Relation between annual geometric mean of bulk somatic cell counts (bSCC) and prevalence of 
subclinical intramammary infections estimated by individual somatic cell counts in ewe and goats. 
 
CONCLUSIONS 
 
 Arithmetical mean of somatic cells number from bulk milk was 1,127,000 cells/ml in 
sheep flocks and 1,403,333 cells/ml in goat flocks whereas the geometrical mean was of 
1,023,000 cells/ml in sheep and 1,344,830 cells/ml in goats with a monthly moderate 
fluctuation. 
 Increased number of somatic cells in bulk milk can be considered as a first sign of the 
prevalence for mammary infections in the respective flock. 
 Somatic cells from bulk milk can be positively correlated to intramammary infections if 
we take into account the factors influencing them. 
 The rules proposed by other studies regarding the correlation of somatic cells number with 
mammary gland infections in sheep and goats, have a field feasibility, with the condition 
of a quick and competitive milk control. 
 The relation between somatic cells number and intramammary infections in goats is more 
difficult to be achieved compared to sheep, due to the variable content in epithelial cells, 
and the number of somatic cells is increased comparatively to sheep and cows.  
 The percentage of animals (which had somatic cells from individually collected milk > 
750,000 cells/ml) originating from flocks with a geometrical mean of somatic cells (bulk 
collected milk) > 1,000,000 cells/ml diagnosed with intramammary infections was of 
79.37% in sheep and 70.21% in goats. 
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